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(54) SYMBOL READER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To stably improve the 
accuracy of reading symbol information by providing a 
strong directivity illumination means for irradiating 
the almost end part of the read range of an image pickup 
means with the light of strong directivity so as to 
correct the nonuniform distribution of illumination by a 
weak directivity illumination means. 

SOLUTION: A linear illumination part is provided with 
the LEDs 32-1 and 32-2 of weak directivity and the LEDs 
32-3 and 32-4 of the strong directivity. The LEDs 32-1 
and 32-2 of the weak directivity are provided with the 
illumination distribution of a smooth chevron shape with 
an optical axis as a center. Then, they are arranged so 
as to position the optical axis at the center of the 
read range relatively. On the other hand, the LEDs 32-3 
and 32-4 of the strong directivity are provided with the 
illumination distribution of a steep chevron shape with 
the optical axis as the center. They are arranged so as 
to position the optical axis at the end of the read 
range relatively and to reinforce the part of small 
illuminance in the illumination distribution of the LEDs 
32-1 and 32-2 of the weak directivity. Thus, a symbol on 



a printing medium is irradiated with optimum illumination. 
COPYRIGHT: (C)1998,JPO 




-1- 



This Page Blank (uspto) 



(19)B*H«fFJf (JP) (12) & jffl Ojfe & (A) UDtttWiH&RHiHt 

WIH¥10 -334176 

(43)&KB ¥1*10^(1998) 12^180 

<51)Inta' »OTIS# FI 

G0 6K 7/10 G0 6K 7/10 N 

P 



*8?Jft 8&#3H<DR4 OL 13 H) 



(21)fflH*# 


(MPFO- 138348 


(7DWBA 


000003562 










(22)tfUSB 


¥«9*P(1997)5J!28B 




#w»Ba*«p*av*ts7o#jfi 






(72)«!»& 
























(72)«W# 










#wi»HSTfrmirr6»78# m&&rv 














(72)«W# 


«s? & 








#iwmHa*airr6#78^ m&&ry 














(74) ^BA. 










S**Hfctt< 



(54) \sm<D%m ^>^)nmmm 



(57) [gift] 

[SIS] W8'J^-h<D-»JJ?JHCS®iftRSW*ffV^ -> 
>#;H*«<Z>&& 0 ££Jt U Tin] J: £ . 

[«?&#©] ffifttt©^LED3 2-1. 3 2-2, 3 3 
-1. 3 3-2lC«fcSM9?©!iM^tfTRa«a<*;*V^# 
£, *t[6Jtt£>3a^LED3 2-3. 3 2-4, 3 3-3. 3 3 
-4, 3 3-5, 3 3-6, 3 3-7, 3 3 -8tC<koT^WW»C 
M^-TSt)©, «»e©'J-T-fe>1J-3 7-l~3 

feCO, Sfc. *Hfe-fe>-tM 1 ( 3 6. 3 7 )A^OW^j 
S^te&£lI]K7 5Tta£$nfc±ISffi£±|5J 
StXttTISfflSrTlHlS.i:. R8&gligE|5]g& 7 6 tCbOflg 
^SB9-1( 3 2. 3 3 )CD^*SffiTXtt±#S-&-5 




( 2 ) 

1 

[fS#Jfi2] EPJS>J«#:±©-»#;i/*^Si*Lfc)tcD 

i&tsnfzm&^®&&fk®ffitt^>tf)i'W8i&m\z}s 
t, «&®©ffiie«#^a©*^£#&ft->>#jw§ii 

[fflt#JR4] EP»i«K#:±©-»#;n^€:P.s*-r*fig 

^tt. «affi->>#;l^££l*Lfcft©£3fcMK:**tf; 30 

wiKMm&etfr *>mtit< ntzm§s.mm^&mjs. ^ n& 

TISfi*T[Hl*«^*-5<i:€rJc, l«Ii2*iffe^a^e© 
[0 0 0 1] 

[58iORT4Sci»lf] £©fgiBtt, ffl8iJ«&#±©-> 40 
[0 0 0 2] 

©H891©3fctlI<»:LT. LED( 1 ightemi t t ing diode ) 
*^ffl$niK5. £©ftiSi<!:LT©LEDtt*g[S]tt£ 
^TfeO, LED©lftffltt©&k>£J:9TttMIKttfc: 

BM£n&S'>#;u±©flRft£Mift(jtft:«. ->>#^± 

©«H*»#*««i— -C**Jli:tt, ->>#;Mifl8£jEflSfc 50 
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[0003] *&. ^>^)vmnwBimm<ommm&(. 

MmED )<h->>#;u^e©KWft£gft-r-5itlfe 

-fe>1t( 0fl*J£CCD=charge coupled device) twffi 

■««*>6. s\z7*-r£o\z, mwvytMii o 1 1 

£3ttt©3fcttll 0 2*-SLTt>5*Xtt8!fiLTi 
0. H9J8Bi£l 0 3K«fc03toWtMtSn*JMMeHl 0 
4 £ffilfe-fe>+H 0 5tC«tO««$n-5^5l«effll 0 6 
tcfifH^^H^^nxv^. £©^B?$eB 1 0 4 ic 
istf -5 -> >#;P©{4gtc J; -o T -> >^;i'±CDS8«^ fe 
ft^f*. &*5, 025*. 10 7H y>/H;W^O 

£©T, £©flR«aa£3'>#Jl'£©m©^&tf>'> 

&Mtttt©&Mff©£tt¥«©K-Hl::J:9. ^>#JW* 
S©Elttt©tt*#g&0, *tl\ZttfclsTffi&±.>-# 

[0 0 0 4] 

\z. «e*©-»^;nf^nsig-c«. iWfitix 

ftwmmtvwMm ©sit iz «t o >•*© m u 
»«*<?f£j£t& -5 £ v>5 rasa** -3 tz. 

[0 0 0 5] *:Z\-VZ\<D?&m\*. WtymW±.<Di'>#)V 
[0 0 0 6] 

R»bifc#©S3fc«fc»*Lfc«***ffiaT*««se 

■ K*lr»T. j|*^R©R%IGB©IS>f 

tt©3frCJHWr*W»l*lJHW*ft£. B*^R©KJ&I!! 

«iE-r* J: 5 fc3H^>»l^tt©*T«Hfr*lil»fllJBW^ 
[0 0 0 7] M£tt2#ft©&91tl. BHd«M(c±©-» 



( 3 ) 

3 

mate's >X)i>&toW18i.&mvi-r2>mmmm^&&m't 
[000 8] m#m3*tfo<D&B?m. &mm#±e>-» 

zmfcz tiitmm^m £&mz.fz. -»#;u&i&itHi \z& 

&m^iz&^Tmw^m<Dmmytm&m'>i<itz>mw io 
[ooo9] m#m4*ti&<D9tm\t. <aimm&±<D->> 

[0 0 10] 20 

<D/\>f>(^^i-<Dmm^m.m-n>o muz. z.<d% 
w&mm-rz^yTj ? of? tt<. mm*: )a— 

-7x-f xy-^;|/ 3 tc<fc 0 fftfEgfi*** 2 ttH^UJi 

[0 0 1 1] ffig2&g##2©5i?5^^r— X2 a, 2 b 
Wia^e*#:2 0#ISICtt. 03ICSt<t 

^ ic, 3-\*tm.&\z&ftmi>mw*'C s >^*m^-r 
^n^n^^fec /&a&ajw, ^trwrra^ )£&at* 40 

jS^£fc#<Z>^^gB( #J*.tfL ED = lignt emitting 
diode ) 5a<gBH3*lT<^-5. 

[0 0 12] tfflffiMJ#X< y^KOHTtt, jffiSBg 
E*»2(D«SffiIU^T»C«toTfcr»|^( ONtSlfe ) 
Lt£^£v\Z. ffitB&f^#3<D{Mffi<Z>lffitBh'J;ffX'l' 
>y ^ 4 atffi® $ nt V» £ flS5H*C!]flM* It Jgfifc $ *1T ffflSB 

se*^3o^$s^<tortfiinciR*e,nT^«.. Mia 

T<^£. -TtJit)t>. 0 4 K^T «fc "5 IC, fflJlB$$CP 6<Z> 50 
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4 

a, 2b*^MSntH5. Ctl 
T, «SK<fc*ffi&£Kitt-Sfc#W#tiiT<6£. MSB 

[0 0 13] 05 ( a )lCSrrJ:-5lC, U->X*7 a £d 
Q 6 K 7 OQMj^lcttttrsnatloftM* 

*'&m-rz>mmwim±:> j 9-\zj:z>ffimm.wtmK\zT2> 

05 ( b )lC^-r<t^{C, MSB?- H 7 (Cfe^&B( «f 
) tc&Sfcf IE©*:*© U y 7 b £ c t \z£. 

k, m&mmz&te.-r2>mz7~- k 7 ©^{csg^o 

©4M>lC*fJfcLTRJEt*©[HlgB7 c SrigfifcT-S £ tT, 

H 7 £jIUTit&B«it£«fc D 
SOT. -»3p;i/*Cl<Dn— h*7.**:M©^m«l!H( 

[0014] fl&Btfx-f^r- X2 a, 2 b<D*9IB h 'J 
X-f v J- 4 «t 0 tdlB^KP 6 t f4S«fi«0^«#f^# 

/h^ismtfii^o T#ot> \z&t>-&tzmft-vmi*fc< 

&K>, frm&tt\Z\m<E>frti.&&>S:Ml&-rz>MViiif3.r> 
[0 0 15] Z.tl\Z, J £<DMVm$:^ZJi-DT&-Dfzm 

[00 16] CCDgOS5©+^tttMS3KSlP 68B#<D 
f^ffttO^TA«. '>)i<tt)9 0 o «t0^:€<l 1 

o° EkTtt3.z>£5{z&f8Lt<nT^z>. momtrntzwi 

^(C. IWWMfi^±lCffillB^BJP6( 7-H 



( 4 ) 

S 

W£f&ttSimzj:-DTH?z.tWT*2. &EH4ffi©i*i-t 
[0 0 17] H6tt. jg«5£ )3-KX^t 

tt=i- h^^-v^ - i ©wesson 6sao«ifiKS:^-r 

®IE»rEElT*-5. WE^P 6 te, ->>#;K£iffllii£ 

fi£^n-5^sip*A— 8Tat>nxvi«). £«>^®p# io 
(D&m&&ik3—y L j mz. coREaAn 

{b-r*fc«6»CttiJ-7 7-f ■^n-T'-f >^y-f ■\' ; £>F 
[0018] mmttmtf£z>fPMm{*±<D->>#)\' : £:m 
«&©LEDMwaB9-itf*&ttsn-cfco, cine. CD L 

E D 119398 9 -lte, SLEDt, #LE 20 

d a>s ott * *i- tc&« $ 7 x y 9 # ^ # 5 x 

:bit^fcK>£<D2C>0DWga<**. 08tC*-r«fc 
LEDM93aB9-ltf>S©f2ft*£l*LTl!£18rr-5 
1 0-i«ttGR«n 6©rtSX««9IB7- H 

■5. Ctt5©LEDflg9lgB9-Hi. SEKft^^fT^SftlS 

[0019] sstc, mcKftaeciffiictt. h 

JtStbTt-A^yhLED^-yy h L ED ) 
9-2#, tteLED)»ipitt9-l»&^lW«»tc±0!)^>« 

[0 02 0] #tf-AX# y h L E D 9-2«, 

)T3^fc^( Sft£ )J:-!>tCSBdnTV»«. Z. 

[0 0 2 1] fffiffllf— A7<t?7 h>LED9-2©X#>;/ h 50 
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tf&VXDT. HUif^-f 5>yc*i;TOFFtm*ff 

[0 0 2 2] HBIWtP6*»6Ai*Ufc^>jp;Hfc«3t 

( y^Me.O^JH *tll3^B*ft2rttCiRiW 

snT^-5»«nr>-y-i i£T&&r*J:5k:*;wu 

£CD»ffc-fe>ltl 1 BD-hT*£lfcT5. MGK«D6)t»6 
ttfBUB-b^l 1 £T0£MI;Mft%C!>3Hft£ttT>T 
IJfFEgfi*#2©lM*K<fcoTS5-Xtt7 p 'JX 
A«*6ft63HMtS«fll 2*«8l,T*Bft»*T 

ft. *Slft©;fc*£teU>X^&D«^S&(£S;n 

fci^>x^ , p-y^ i 3R.z&&mi&y*&t*mm ■ 
t*7^^^Dv? 1 4*fi«ie«ife-t>-y-i lcows 

£BBLT. efe«3tSriE«SCMESi«-fe>-9-l 19_kC 
1 3 t.y<OW7nyi7 1 4&lOCD^P yi7£LT^ 
[0 0 2 3] m^>XZfa y{7 1 3 jKjARM^>fiF 

mz&trfirT l o©u->XJ6^v^il!tSc«:coi^>X*ffl 

>X^D7?l 3CDW->Xt«fc-5tSIScOS*.*ffi^^ 
SttftfefeKitt. &m.ft<D\s>X\z*.-oT&TETZ>z\Z: 

Blc*ltft hftf££LTNIBlc&ft£ 

&w\zKmm±=i-T4 >4ftL£<Dfm&mis 
[0024] mmmm±>-y- 1 1 ©«««iiB^$nT 

V>ft©T. -»tf)U<Dm^D-i X£iffl^S( fitfflSSft ) 
l£<fc^Ttt, +#&«*-CK*««#T#&U**j8^ 
AStlft. Z\<Dfttt>, W»m#±<D5'>tf)M)W*-*M 

1 1 B±ia«*s-a-*fcft. B*x4iMs.af&B 

ME«B*^2rtffi^E@SnT^-5WfBl/> 
Xfuv9 1 3(z«(t«l^>X«C>ffi4i«XX(.MaE )"T 

*^MI2«<fe-t>-9-l l*-C<D3tKtt@3t<i:bT*^, 

y h 7-UWR«»t6nfcWBttWP*A-7'SME*« 

3E&t8flg£SiSi-r-5. mUU>XzTayi7 l 3 + 

© >X©«iJ«B:U:fi[® SfJE^B*<* 2 CDftSfr 

[0025] mai»t>*i itti'j7t>««ffl 
ceo i owx'j y-fe>-9-tc<fc0 2^7cn- Hco^n 

•j7-fc>iJ-<i:LTtt, m&m^z 2^7tmztamvxm 
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IMft^iUTtt. CCDS, MOSS, c 
[0 0 2 6] HOa&OrtfflHcte, K^O^EOlHlKaEtPp 

^a5ic§i#m-rfcie>©'>--yjni#p^ffl«$n, was 

0 <h Wim-i > 9 - 7 x < X 3 £ 
$nxv»*. JKDn-Kx^^ioa-frtt, WSt^ifi 

tenz>-<D3- kx+^-t- i £fttt?«£AK4Hrr« 

[0 0 2 7] 01 0 t^-T«fc-5lC. «SUh1BW:;*:£<7> 

mm*>-#=L-y r-2 1. iS^^^'J :x-y h 20 
2 2. CPU(central processing uni t )OL~>yh2 
3, I /Oa-y h 2 4. MMzi—y h 2 5A^)ioT 

T^T<b&V>t>©T&£. A9SB«^rL- <y h 2 5 

dr-:7>3>J*Sffil£«EUi.--/ h 2 5 K{fcl&£n£®JE 30 

z:>> h 2 5 «. £©«il&£*lJtte«JEDC£IS&&f£K: 
&g<i:-r-5*9»<Z>«fffcg&LT, *9i5#OLn>y h2 1 

«sieac( &mnm wia 

©ffi#«t>*0, AC««to«^{kJr«t X 

[0 0 2 8] l^«$nfcH«tW«([t2lfilfe-tr>-y-l 1 

1 ittccDaitUTittwr-5. *aiBjg«i-fe>-y-^-y 

h 2 1 tt. ffflgBJg«t-fc>1* 1 1 , £CDjg«ffe>-9- 1 1 £ 

tti J] tSftfzQL'm J] £ S /Nfi < t*fcft07 > 

fi^ © 2 fit<blHlK^ ft T H £ o 

[0 0 2 9] jffl&2flglfe-lr>iJ-l lcoffiTJtt. HI HC* 

®T"r-s->x-7 ; ^ >y^«5^»sfe-r*oT, ->x-x so 
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£. H 1 2 tC^t"J:-5 ->x— 7^ > ^Jfetc 

[0030] wi2}t«-fe>-y-aL--/ h2 i*^©m*ffl 

0S«!£2filfcLfc2«-ffc{l^<i:, ^n^ticoia^ 
2ffi{t«#£|a]ll#K|g3Sffi^£tri77 

[0 0 3 1] mfZWtm±.>-^^-y h 2 l*>Se>2flrcfe 

tfe«*t r 1 j , roj te&tf7K^xffign»te. wish 

St^tUa- <y K2 2<DDMA(direct memory access) 
leJg&SriiUTdOHffe^UrL-,;/ H2 2C9*«:T*^ 

#&tf7r I l'Xffigifit*:, DMAEKSriS^ 
MClttfieCPUa-y r- 2 3( CPU/U )£&LTH 

[0 0 3 2] ^©H^^^'Ja-^ h 2 2*501 JX^ 
TOfif^fflftStlS,!:. ffirf2CPUO.ny h2 3«^ 
D^/^A^^U ( ROM=read only memory 

s nxHife ^ * 'j s nfc-r ^ - ->*^- * * 3 - 

PUary h 2 3©7*oi) r 7A^ ; tU tl/TB, 77«; 
x -i X $r— ^ 3 R^iiffl-f > ^ - 7 x -i X S * 

[0 0 3 3] tOj»IUfca-KIIt WIS l/0:i- 
h 2 4©ji«-f — 7x-fX*jlbT5^X hP>tT 
i-^^©^^S^G3l$*l*. Ii-f>^-7x^ 
Xtt, iafflW->'JTJl'#-HT*2)RS-2 3 2 C^C 

m o s mm i"< ;uTfe2i-r s c m o s -r > 9 — -? x -r 

X, $^!C«Ki«>' , J7;UnXT*-5USB7l?— h-^ I 
EEE 1 3 9 4^£*<7)^^i:^^.?)nTU?)afi'f 
>?-7x-f7mtSn5. ir-^S:ffifflb 
^^*^-f >^-7x-fXfc£ ! feSlfflWT-&£. 7 f - 
^Kl©M7"Dh3JHt CPUfCt-pTfT^n. g 

[0 0 3 4] WE I XO=L=. y b 2 4 JCtt, Km 

Rtff&JISlcOT'^* I ZO( input/output 
ntH*. CKDI/OsP-h^tt. SfFSBLEDSS^SP 
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[0 0 3 5] WffiHJtfX^y^Oigf^SUCckoT 

0, a#OONLTje<T{COFF-r-5^ra«ON«l^ 
( HJ#$fP )T«2^7crj-K( vhU y^xn-F 10 

4<Dowmmz\z. «scDON/oFFnf^«qtnixT 

[0 0 3 6] 01411 ^^-f^SMS^-HX 
*tt3 1**t^fiaTfet), HI 512. HOa-H 20 
X+v^-3 1 O^gC«fi2*^T<fflB»r®0T*^. Z.V> 

■fe>ij-&^'JnT-fe>-y-( >-fe>U- )<D2^iffi<DJt 

[0 0 3 7] H©^>^-f^©#»«Bt3-H^*l'*- 
3 1 OttGMPfta 6 rtg&Kte. U x7-fe 

©'J^TfflRg^a63 2&^kE-rsX»JT-fe>tJ-ffl<DX 30 

2, 3 3te> i'vfaoa- FX*v:M©LEDJS9J 

e&9<k«,hA,<!£^eu::. ^n-enLED2fctfj£«:u>x* 

li^MSnTV^. fflGMJ#X<'.y? 1 4CDli«^i£ 

«<Z>t9:5t l£f& £TR8918B 3 2, 3 3 OBIbMfP4Sff t>n 
Tftto^, HJ#X<y^4£a#©ONLTit<* 
£OFFr«JBttMOONiftfrctl. X'JT-fe>tJ-fflfig 

was 3 2#ffift2nT!ig3aifT:bti*. «-H89ifiis3 2, 

3 3 0)Hni9m». tt!i2LEDMWgB9i:rafillC, h 'J 

[0 0 3 8] k*— AX^y HLED3 4. 3 5**6 HI It 
«**l£Xitf«.y mi 7tC^fJ:^li. 

ttf frM±®jftjMEIB'?Bf£c!) 1 ^ ( «*.l*llHMeB© 

X#-y hft<3|fcl*affia<IB£T#£«b5CKB3nT:fc 50 
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E©#>^-f y©*S5ttiCn-HX+r^-3 im 2 
X#;/ Y%\Z&Z>9—>fy hSii«£fl*.TIr>«. 

§3 2, 3 3«, -e-n-?nhu^x-r-y^4©^»c«t 

«!R"tt-ricPS**K»bTlB?8tfT5Jli:"bT* 
T £ #«^"fe >tf-<D§ftifcft £ B P F ^?<D3t# 7 

[0 0 3 9] JMHr>1tt2. 2%5c:3-|«£Rtt«fcti> 
©X'JT-fe>ij-3 6 <b, A— 3— H( H)* 
&®£fc«>©Ux7-fe >•**-( >ir>U" )3 7i*«| 

iElU7t>D-3 6lt H*«t*ft7h'Jy*^ 
tt££nLTjf|jft3nTV>«'baT&9. MIB'Jxy-fe 

T««ESnx^5t)©T*5. WI3'JXT-fe>-y- 
[0 0 4 0] &*J. Sai2xUT-fc>-y-3 6<Dtf(ffi{Ctt. 

->>jp;^e.osit)t*;:©xu 7-t>-y-3 6 

■&-5fc«&CD^>X. ftp. 7WJ^^*^«|J«$tlfcX 
U7«*»iif3 8*»E«Sn. t9E«JX7-fe>U-3 
7©WffilCtt, ->>#;K A*-3-F )^60£ft%« 
Il©iJXT-t>-9-3 7T^«S-&-5jt«)«)^>X, « 

o. 7-f;^«3j»6*rtsnfcu=7'»3e»««i«3 9 
fflHg^ffi3 2 (oyt&i&mi&'tztiLmiztei'x-Tj ■># 

miE&&totz.&m.l'>X( ->'J>H'J*JH^>X )8 a 

[0 0 4 1] fc*5, 01 8tt. S3Kx»J7-fe>-9-3 6<D 
KCKR3 6AifJ|B'JXT-fe>lJ-3 7C0^K«gB3 7 
A*^-T0T*-5. *9Ex«J7-t>-y-3 6«!>MlMeB3 
6AB. 2ik7c3-H«fti&»«J:'9lzlK-WCl£«ti3 
$)l^«tift^T^0. tUffiUx7-fe>-y-3 7©^!® 
ii3 7Att, A'-a-HSrHi?.«)^«t^fC— ^(6](«| 
*lfij )K©*j£*<0£#r5fg«<hftoTV>*. 
C©Ur7t>i)-3 7(ORSHgB3 7 AO— ^fcNOJEtf 
0 ( -S* )«. SaffiX'JT-fe>-^3 6 0Si®«gffl3 6 A 

[0 0 4 2] 2j^3-K&l&7cn-F£*flll*lcft 
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izi*2-o<Djjmw$>z>. minima* i'j7t>*3 

7lA— 3- h*»^0«r[^— CDX'J 7-b>+t-3 6Tfro 
TLJ5*S-e*4. &2<DJimt> x<J7-t>U-3 6 

[0 0 4 3] g 1 0>#&-Ctt. XUT1r>-y-3 
16] ( lfrlSUilW )©H(W***©EWR**y=7-fe 

>1t 3 7 fCtfc^T^lifc*, X U T-fe >it 3 6 TA— 10 
n-F£SfcJ&S«£K:tt, A-o-K«1MXRtffl?ffe 

Htra^tCiteS. Sg2©;£teTte, 2^7cn-KtA- 

X7-fe>i>-3 7 let OSIK-SC 
[0 0 4 4] tSIAtf, XU7-fe>-y-3 6tC8 0 0 X 6 0 
OfflSff©CCD£*tJfflU 'JX7-fe>+r3 7 tC4 0 9 6 20 

2 5mm/4 e^-fe;UT3— H*^5t-5a-&ir«. X'J 
7ir>-y-3 6T5 0mm<i, 'J-7t>f 3 7Tfi2 5 

S8¥#*> ^*aA*-3-H©^iRD{CttUx7-fe>"9-3 

- K«iiS&«, a* — zi — Ftete^arrEP^Sti* d 

^CDT?, #P«fi^t£®*t;:fT*.-5<fc5K:x>J7-fe> 
tf"3 6frZti.Z3.-y ht'Jx7-t>iJ-3 7*>'=>&-5:x 

-•y ht**65i$-&T»:s-rs. 30 

[0 0 4 5] 01911, Z\(Dil>5>-( -f<n#&f&&U — 

U7t>lJ-3 6^6ft*l'J7t>lJ-az-yh4 lie 
«. ^©ffitC, ff}IBXU7-t>-y-3 6&K»-r-5( I'J 
7±>vm<o ) H^-f 7[eI8&4 2 £, Z.<T>Y7^?m'& 

( Z'J7t>*fflO )#^>$M 3 t. tagEX'J7-fe> 40 

lt<ilEl8S4 4<!:. 3/x— 5*^ >^1ijE«(iB*»A. AIE 
ttttlslK 4 4 »c<fc 0ie<i^nfc»i8tff^$ 0 xtt l <D=f 
S S9)V7— ^tC^«|$-e-^>(XU7-t>+)-fflO ) 2Mft 
0884 5 t*6«*anTV»*. 

[0 0 4 6] ffifB'Jn7-fe>-9-3 7A>6i4<5'J-7t> 
■frziriy h4 6fctt, fl3tex'J7-t>tJ-3 7 

U-7t>tfflO ) K9-f ^Ih1K4 7 t, 
£CD H Zfrnte 4 7 &<DBMl4"f 3 >ifiZ^^X 
«*tt£ffHkT« ( Ur7t >itffl<0 )*>»^4 8 50 



#Hl¥l 0-334176 
12 

CJ-7t>flC )Jttff|§IK4 9 t, yi-T^>^ 

o xtt i <D? : z'*)m»mmz&»2it2>( u 

r7t>ifl© ) 2ffl{blHlK5 0 t*6«*SnT^ 

[0 0 4 7] f-i'tH'i'SlCIt WBxU7-fe> 
U-ZL-^ h4 l©2ffi<t;l5IK4 5)0^CIiJ7iif- 

* mat* o > * 4 3 a* s ©& gf- 9 mmrn ts n « 

tmz, SaKUX7-fe>tJ-rLX»v h4 6W2fitfklHl^5 
0*^OUx7iS^-^i6SRZ/*^>5'4 8*»&©Jffi 

tt. SI»a5*Mi)3ct5CPU5 2{C«fcDfg££ft;t 
8ttft*lc£-3tr>T. W85xU7-fe>^^^ h 4 l 
e,©^-^l8tSSllBUx7-b>-9-ZLX2/ h4 6*^©^ 
— 5>Mt.<Do*>^~?tlfr— **DMA(direct memory a 
ccess)5 3^©ffi^>5 ; -^^t^-r^)«tp^^:oTVi 

[0 04 8] ffiiEC PU52I1 ->7fA/U 54*3 

MA 5 3, I /O (input/output)*— h 5 7, SifS'f > 

^-7i-f x 5 8 tiE-n-fngisnTv^, &*5. m 

I2CPU5 2^&W»G7—^i:U^^5 I^cdjWHI^ 
<b, iE->XfA/W5 4<&aLTm(ia5 ; -iS'-b:U-i7^ 

5 l^tB^-r*. yD^A^€U5 5it strfiacpu 

[0 0 4 9] flMBBflkj^EU 5 6tt, IMfcttg-OAftT* 

— ^*^l&$nS^M*ft^, S983DMA 5 3 tCj; 0 , 
MB^— ^-feU^ 5 lTS*?$tiit^©ix.y h©*8 

t, it&Kc pu 5 2 «^-^-ricmea*^'Eu 5 6 \zm 

-AX#yMED3 4, 3 5 ). B8W( MWSK3 2, 
3 3 ). 11313 h U # X-f y^4, ^85h'J^fA*5 9, 
**S86 0, %#Sg( ^1f- ) 6 1 d*-e#n?nsiST^ 

[0 0 5 0] I'J7t>faZ7 h4 1 t«JX7-fe>-y- 

i- <y h 4 6 © 2 2 #ct£u -mmmt 

^To-t^tc^s. sKffi^-h-acD^tt. hu#x-r 

yf=-4(0»f^fc«t*Ji*, ^hn>ea-^A^(D3 

[0051] c:n^©^ffi{r<fcs^iin-Hffl©^ 

:tfcTfS*«, XU7ir>it3.x-y h4 1. 'J-7-fe 

>-tJ-j.x-> h4 etc^E-n-en^^euA'u/^rSrK^T. 



( 8 ) 

13 

SdiJCctO. PWroaMfc?*-* 5 6KA 

^-feU^^4 l©g&ff^teCPU5 2K«k9ffcHiP;**l 

[0 0 5 2] bVX\l3<D&* 'J^7t>^3 7. X>J 

g^-T'JX/'ffl. X'J 7ffl®k'-AX^7 h L E D 3 
4, 3 5Sr^frf-5. hftCD8PJtB*r&. U 10 

-7t>t3 7©»gtA;>j£fT^. ^JCX'JT-fe>-y-3 
6©««tA#£fT5. 02OH. X'JTfliRtf'JxTffl 
©MffiBP»18B3 2. 3 4, X'J 7ffl&l/'Jx7ffl©t9f2 
k-AX#7hLED3 4. 3 5. Mffi h U tfX-l* •.y3 : - 
4 ©K»*^ 5 >^£*-r0T-&£>. 
[0 0 5 3] CPU 5 2^«$nfcyP^/7AfC«fc0 
H^^n^^zi— KT^UXAte, ^JA«X"J7-fe> 
-y-3 6t£<k*Ji&A#i&7&. ^©Blfc©*H&JilJtti£fT 

*UTi&7<!:&.5. &Jfc&S«#cJfcSCB£«*3§6 OtC 

[0 0 5 4] Z.(DftW<D&l(Dnm<D]&m&m2 IRtf 

02 2*#MUTItt^-r^. 02 111 Mf2'JxT-fe> 

•y-3 7 -Tmmw&3 2<»m&L*mtw 

T*&-5. ilE'J-7fflIW3 2tt, }grsH4©^( & 30 
-rLfc?£!i«( UK )#(*3V><Z)-?&:lr> )L ED 3 2- 
1. 3 2-2i. |gftttcD3i<A( «ru<b3ttaift( HM ) 
*^§UOTIlft^)LED3 2-3, 3 2-4i£fiI*.T 

[0 0 5 5] Jg|6]tfi©&lALED 3 2-1, 3 2-2H )t 

««*«jttt«fctttt«n©+*fctt«f * «fc 5 teas 

}||5]tt©^LED3 2-3, 3 2-4IJ, fttt 

#M*«ittt»fcK*fcB©*ICffi«LT. MiaSfitt© 40 
1ULED3 2-1, 3 2-2©^&4|rcJRftd*/hSk>< 

[0056] 022( a )tt. «HH"J7-lr>*3 6( 

14 )(c»r«mexij7^inmffi3 s( 9 

^-T0-C*«3. 0 2 2 ( b WIBx'J7fflfiiMBP3 
3(9 )ICJ:«!H9MBHe?*-rHTS-&. HUffiX 'J 7JH 
Hg918B3 3te. }£fttt©iit^LED 3 3-1, 3 3-2<t, 
il6lttO^LED3 3-3, 3 3-4, 3 3-5. 3 3-6, 

3 3-7, 3 3-8££f§x.T<^-5. tlfiHtOi^LED3 
3-1, 3 3-2te. ^©fttt*tJtl&WIC&]&*eB©'f>ife{C 50 
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3-3, 3 3-4, 3 3-5, 3 3-6, 3 3-7, 3 3-8tt, f 

©PHLED3 3-1, 3 3-20|^£MrcilK&#t/h3t> 
( "5 fc. mB»ffltt0>93t>L E 

D3 3-1, 3 3-2®JiMtl6He*mV£HtrJ:3lc£fli 

2*1X^-5. &*5. ^-rn©LED»r*5ViTfc, ^-©ft 
*Aco->>/^ji/*^<DitSS»>t« l Jxy-tr>-y-3 7XH 

[0 0 5 7] COJ:5fcC®ffil0£ll:4)«ttlcJ:n 

fc£, ff6H4©PHLED3 2-1, 3 2-2. 3 3-1, 3 3 

®^)LED3 2-3, 3 2-4. 3 3-3, 3 3-4, 3 3- 
5. 3 3-6, 3 3-7, 3 3-8{C«toT^mWldtt^-r-5 

[0058] zL(D^m\tz.omi<Dmi&<Dmm\z 

LX2«m4«^©fi&Tt>&V> ! b©T;&0. £ £> 
[0 0 5 9] £©£H©jg2©?t£<Z>fttitteBI2 3&# 

jRi/-rK9rr«. z.<D^2o^mcomm\t, mm 

•J-7t>t3 7 £*g&® Silt. £ ©«&fl© U -7-te 

>u-3 7©m^«#©-5^*^ss©m^*®*?UT-> 

>#JMWMMDte#^TSfe©T**. 02 3H *a 

&1H( Nfi )©'JX7-fe>-y-3 7-1—3 7-N0Httiflre 

[0 0 6 0] N<@©«JX7-t>-9-3 7-l~3 7-Ntt. 0 

<fc3lCgBM£tlX^£. cneoUZ7t>+f3 7-l~ 
3 7-N^e,©ta^ffl#ti-fel/^^7 2fcA2rr*«fc5K: 

f&-3T^z>t&\zmmt&m&7 3»cfcA*-rs«t5tc 

U-7t>1f3 7-l~3 7-Na>£©tiJ;*j{l*l£JtfeL 

t, -tottta^fcfc-feu* h«#tuTwe-fci'**7 
2^ma-r*. 

[0 0 6 1] lKfBB«^H:&[Hl8&7 3 ©l*lg&#tfi£W:. 

trs^L^v^, ^i©c»jtLT«. A^jsnfcm^-© 

fll^t*J«UTWC-feU^^7 2^m^T«.'b©*i* 



( 9 ) 

IS 

[0 0 6 2] Z.<D&?\ZZ\<D&2<D-&fa<D&&\Z&.ft 
^»(H<OU— 7-fe>1t3 7-l~3 7-NCOttl*ffl#© 

*_«-hJ&>£( N/3 )#Bfc£T*>&^*>OT&-5. 

[0 0 6 3] ZL<D9tW<D%i3<»$£faV>Bt&&m2 4£# 
88LTift91-f£. ftti. d©^30*Jg©^S8«, iniE 
Jfi«-fe>1>-l 1. WE'Jz:T-fe>-y-3 7. WEx'JTt 

>tf 3 6^©«{feir>^s<Dffi*m^a<^«e>s*£3n 

fig^S83 2, 3 3ffl^I*aim*OT*5. 02 
4tt. S&IB«#-fe>tH 1. WE'JxT-fe>it3 7. M 
S2xU7-fe>-b-3 6^co«»-k>^e»©a*ffl^*5!i 

k 36, 37 )^e,o)mtimmt. m&istz&vizm 
MEH»(HK-trr )x«2 wt:i5jgs( s^-e-r )^a* 

«# UtJl^xy^glBft 7 4 ^JU^T -5. 
[0 0 6 4] Cl©«^W<;l'5 1 x>.y£lEl8&7 4te, 
<tl85£lHlB7 5TS8£3nfcJ:IEttXteTI!g<!fcS^ 
TUffe-fe^iM 1 ( 3 6, 3 7 )*^A*$tlTV>^« 30 

XttTISffiSrTlHlofct^fC, flg9iSB9-l( 3 2. 3 3 

)©tts&&( mm )&m&-rzmmm&mf&7 e^uss 

(WWm#*ffl^-r*. ^OB6«SSSleI?S7 6«, gRgfH 

9-K 3 2, 3 3 )©tt$&SE£P!Srr*>. 
[0 0 6 5] T&fc)^, ^>sJUPJ:©J«91#9!*iaS?* 
<D&Vj±-?2>ttti>. g*MM8:5£lE!8&7 5T±ISffiri*&?e 

snT^ss-a-tctt. s«-fe>-y-i k 3 6, 37 

6lC«tOBSWaB9-l( 3 2, 3 3 )©ft3£&£Ttf<5J: 

ia#nr>-tf-i K3 6, 37 )A>eoffl*fflw©T 

PgfiIS:TlHl<5<i:. R8ftP|g[Hl&7 6tC«fcD!i9?fi?9-l( 

32, 3 3 )<Dffi&m&h\i*&?\zm&Mmmt)n 
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[0 0 6 6] Z\(D£5\ZZ\<nm3(D-g1&<D1&m\Z£n 
«. «»-fe>-9-l 1 ( 3 6, 3 7 )frt><Dti\1jmmfi* 

TfSffi£Tlfi]* t , BSaPISlilK 7 6 J: 0 Rg^fflS 9-1 
( 3 2, 3 3 )CD3fc&«£teTXtt±#£tt£;i£ICJ: 

[0 0 6 7] fcfc, ±»t^l~*3©H16©)gi 
[0 0 6 8] 

[HHoffi^ftift^] 

[hi] z\<Dmw<D&mmv>temzpm-?z>/\> ; T'< * 

[02] f^/\>xf ^-f y®^>>-^5S;n-HX+-v±(0 

[S3] I^A>T-f M^»7fS3-KX++tS: 

[04] I^A>f^5''fy05'5/5 1 S3-l<X^tt* 

[05] ^A>xW^-f ^©i'y^jSa—f* 

[0 6] RA>x-f ^-f^O^y^SC^— 

[0 7] BA^Myoj'-j/fS^-Hx+vt© 
^ P ^2Z<Z>«fiE£^-r<B«ffi»r® 0. 
[0 8] §A>r-fi'-fy©i'i'fi!;3-KX+tt© 

[09] W^TJ ?'C7<D?yttu<-\Z7,lF-v}-<D 

Sg**T^«0. 
[010] RA^^-f^yfaa-KX+tt 

[0ii] »\>f^-f^7fa3-Hx+tt 

Ovi-r-f >y^*S:*t" 0. 
[012] RA>f-<i'-fy©i'7fa3-HX*tt 

[013] W/\>T-{^^Oj'5»^3-KWtt 

[014] z\<D%w<D&mmc>Mm\z&mT 

[015] ra«>^-f ^<7)*««SCn-HX^^^-CDS 
flMftj££*-r«iBtfiBB. 
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[hi 6] ma>9^ Fx**-)-®® 

[017] mX>*-('7<Dft&teftn-]ix**-j-<DX 
[01 8] mX>5"C7<D#t&teft3- FT.** j-<D2 

mm<D±. >u- \z *t j&-r * itttttH £*-r0. 

[019] ratf^-f T'co^MiCn-HX^-v^-cDS 
[02 o] isi^>^'r7 p cD^®ic:3-h'x*^^-©x io 

[02 1] ^©^H^©^lcDSIig©^li©n-HX+^ 

[02 2] l«0*;te©^l£©ri-FX*+:Hc*5tt5xu 
H$r*-T0. 

[02 3] Z\<DftW<Z>m2V>mffi<D&m<D3—}*X3r* 20 

:Mc«t?«ttftfl«) u -7t >-*<Dttiftflre«fts-r« 

mK^^^T^n £7 0„ 
[02 4] Z\<DftWO)m3<DmmV>&m<Z>=l— FX** 

fi£**-ryp>y^0. 

[02 5] FX**j-\zi$i,-t2>mWV>9t1&£ 
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[UfoMI] 

6- KSP, 

7- 7— F, 
9-1-LEDJR918. 

9-2, 3 4, 3 5-t-AX#7 MED, 

1 1 >U\ 

2 3-CPUazv K 

3 l-#>*^:/0#ttMSC:3-KX*Y:*\ 
3 2-U=TJBilW«, 
3 3-XU7AilSnffi. 

3 2-1, 3 2-2, 3 3-1, 3 3 -2-Jg|RHtfiDpHL E 
D, 

3 2-3, 3 2-4, 3 3-3, 3 3-4, 3 3-5, 3 3-6, 3 
3-7, 3 3-8-J£|6jttW3£V>LED, 
3 6-I'J7t>^, 
3 7( 3 7-N3 7-N)-UZ7t>t. 
5 l-?*— ^-fcU$r£\ 
5 2 — CPU, 
7 2--fcl^^, 
7 3 -«^Jtttia*. 
7 4 l^l^x y & 

7 5 - sviftKagiaK. 

7 6 — HSMMESFIft. 




( u ) 



^mW-l 0-3 3 4 1 7 6 



[0 5] 



[07] 




13,14 






[017] 



[011] 



IS 



U 



HSYNC 




1 ^O^OfcfT^fff-* 



[01 0] 



1 



21 



-1 



22 



23" 



CPU h - — Jl/0j^c/ h 



zzr 



T^24 



r 



f Sa.- y h ^25 



1 8] 




1 2] 



[HI 3] 




^^^^ 3 



OFF 




No 



C « T ) 



( 12 ) 



4#M¥1 0-3 



[01 4] 



[01 6] 




[019] 



[02 0] 



<38 



4*1 



4" 



4 4 5 



*51 



<*6 



(ST 



t<9 



t50 



I 



;4T 



*4B 



t 55 



> * u 



*54 



$34. 35 
4 3 2, 33 



A 99 



,59 



c60 



| * 5fc tt ~|— 



* * if 



_j56 



CPU 



~5T 



t 53 



DMA 



<5 8 



tf — A 

***** 



r 



( 13 ) 



10-334176 



[02 2] 



[02 3] 



35-5 36 

33-3 ^p^O 33- 4 
33-7 33-8 
(a) 




(b) 



[0 2 4] 



■ 1 1 (3 8. 3 7) 





4™ 




,76 
















«78 










jsei ^ s 



9-1 (32. 33) 



t 3 7-1 



tT2 



t S7-2 



fl2U-7*>» | - 



t 3 7-N 



7 3 ^ B-frJfcttlffltt | — 1 

[02 5] 



106 

r 



X 



104 



108 



02 

\ 



101 103 



or 



^3 



105 



This Page Blank (usptoj 



